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(54) A resonant antenna 

(57) The antenna comprises an antenna element 1 
having a first electrical length and a feeding point 2. A 
coaxial cable 8 has a second electrical length and couples 
the feeding point 2 to a radio wave circuit 6. The first and 
second eiectncal lengths are determined so that the 
combination of antenna element and coaxial cable 
resonates at the frequency of interest. A resonant 
condition provides a standing wave along the antenna 
element and the outer conductor 4 (see fig. 2). 

Preferably both the first and the second electrical 
lengths are substantially one quarter of the wavelength in 
use (A/4), and the coaxial cable may be flexible. The outer 
conductor 4 acts as an emission element, so that an 
unbalanced current can be prevented and so a balun is not 
necessary. 

As the coaxial cable is flexible, the antenna element 
1 and the radio wave circuit 6 can be brought together, so 
that the antenna apparatus can be miniaturized. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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antenna apparatus will be described. 

A length of the antenna element 101 Is a quarter of 
a waveleng^th used and acts as a monopole antenna. A length 
of the balun 107 Is adjusted to a quarter of a wavelength 
5 to provide a tuned condition at the used frequency. An 
Impedance of the outer conductor 103 viewed from the 
connection point 106 becomes an infinite at an opposite end 
from the connection point 106. that is. that point shows an 
open condition, so that if a voltage is applied to that 
10 point, no current flows through the outer conductor 103. 
As the result, this prevents an unbalanced current from 
flowing through ah earth of the radio wave circuit from the 
antenna side and prevents a deterioration of a 
characteristic of the radio wave circuit 105. 

15 

The aim of the present invention Is to provide an 
Improved antenna apparatus. 

According to the present invention, an antenna 
apparatus is provided, which comprises: an antenna element 

20 having a first electrical length and a feeding point at an 
end thereof; and a coaxial cable having an Inner conductor 
and a coaxial outer conductor having a second electrical 
length, one end of the inner conductor being connected to 
the feeding point, another end of the inner conductor and a 

25 corresponding end of the coaxial outer conductor being to 



be coupled to a radio wave circuit, the first and second 
electrical lengths being determined to have a resonance to 
transmit a radio wave signal from the antenna element and 
the outer conductor on a transmission mode. 

In the antenna apparatus, the first and second 
electrical lengths may be substantially a quarter of a wave 
length used* 

In the antenna apparatus » the coaxial cable may be 
flexible. 

The features of the present invention will become more 
apparent from the following detailed description of an 
exemplary embodiment and the accoii5>anying drawings, in 
which ;- 

Fig. 1 Is a cross-sectional side view of an antenna 
apparatus of an embodiment of the present Invention; 

Fig. 2 Is an Illustration of this embodiment showing 
current amplitudes along the antenna element and the outer 
conductor of the antenna apparatus; and 

Fig. 3 Is a cross-sectional side view of a prior art 
sleeve antenna. 

The same or corresponding elements or parts are 
designated with like references throughout the drawings. 

Herelnbelow will be described an embodiment or this 
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inventlon. 

Flff. 1 Is a cross-sectional side view of an antenna 
apparatus of the embodiment of the present Invention. In 
Flff- 1. numeral 1 denotes an antenna element havlns: a 
5 helical form electrically connected to an Inner conductor 3 
of the coaxial cable 8 at a feeding point 2. An outer 
conductor 4 Is provided around the Inner conductor 3 of the 
coaxial cable* That Is, the Inner conductor 3, the outer 
conductor 4. an Insulator between the inner conductor 3 and 

10 the outer conductor 4 form the coaxial cable 8, The Inner 
conductor 3 and the outer conductor 4 are connected to a 
radio wave circuit 6 at the connection points 5 and 
transits an electric power from the radio wave circuit 
portion 6 to the feeding point 2. Numeral 7 denotes a case 

15 of the radio wave apparatusf including this antenna 
apparatus and the radio wave ciil-cuit 6. 

An operation of the antenna apparatus having the 
structure as mentioned above will be described. 

Fig. 2 is an Illustration of this embodiment showing 

20 current amplitudes along the antenna element 1 and the 

outer conductor 4. The antenna element 1 has an electrical 
length EL of a quarter of a wavelength 1 of the used 
frequency and energized by a current flowing thereinto 
through. the feeding point 2. A current flowing through the 

25 outer conductor 4 is induced by the current flowing through 
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the Inner conductor 3 and is reflected at an end of the 
outer conductor 4 corresponding* to the feeding point 2 and 
then, flows toward the connection point 5. Assuming that a 
length L of the coaxial cable 8 Is a quarter of a 
S wavelength of the used frequency, since the current at the 
feeding point 2 Is maximum, a current flowing through the 
outer conductor 4 of the coaxial cable 8 at the connecting 
point 5 Is zero. Accordingly, a standing wave Is generated 
along the antenna element 1 and the outer conductor 4 of 

10 the coaxial cable 8. That Is, a current distribution Is 
provided which shows a maximum current amplitude at the 
feeding point 2 and a minimum amplitude, that Is, zero, at 
the connection point 5 on the opposite side from the tip 
portion of the antenna element 1, so that a resonance 

15 condition Is provided. Thus, a dlpole antenna Is formed by 
the antenna element 1 and the outer conductor 4 of the 
coaxial cable, wherein the outer conductor 4 of the coaxial 
cable acts as an emission element. In this condition, the 
current In the outer conductor 4 of the coaxial cable 8 at 

20 the connecting point S Is zero, so that the outer conductor 
4 Is electrically disconnected from the radio wave circuit 
6. Accordingly, an unnecessary current flows Into an earth 
of the radio wave circuit 6 from the antenna side. As the 
result, the earth of the radio wave circuit 6 does not act 

25 as an antenna, so that a characteristic of the radio wave 
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clrcult 6 Is not disturbed. 

As mentioned, because, according to the embodiment 

I 

mentioned above, the resonance condition Is provided by 
generating the standing wave along the antenna element 1 
5 and the outer conductor 4 of the coaxial cable 8 by setting 
the length L of the coaxial cable to the quarter of the 
wavelength of the used frequency. The outer conductor 4 of 
the coaxial cable 8 can act as the emission element, so 
that an unbalanced current can be prevented from flowing 

10 Into the radio wave circuit 6. Moreover, because the 

coaxial cable has an elasticity, the antenna element 1 and 
the radio wave circuit portion 6 are made close each other, 
so that the antenna apparatus can be miniaturized. 

In the above-mentioned embodiment, the length L of 

15 the coaxial cable 8 Is assumed as the quarter of the wave 
length. The length of the coaxial cable Is affected by 
parts or the like arranged around the coaxial cable, so 
that the length may vary with the Its circumference 
condition. 

20 As mentioned the antenna apparatus of this 

embodiment comprises the antenna element 1 having the 
electrical length EL and the feeding point 2 at an end 
thereof; and the coaxial cable 8 having the Inner conductor 
3 and the coaxial outer conductor 4 respectively having an 

25 electrical length L, one end of the inner conductor 3 being 
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connected to the feeding point 2. another end of the inner 
conductor 3 and a corresponding end of the coaxial outer 
conductor bein? to be coupled to the radio wave circuit 6 
at the connection points S» the electrical lengths EL and L 
5 beinff determined to have a resonance to transmit a radio 
wave signal from the antenna element 1 and the outer 
conductor 4 on a transmission mode. 

The electrical lengths EL and L are substantially a 
quarter of a wave lenirth used. Moreover, the coaxial cable 

8 may be flexible. 
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1. An antenna apparatus comprising: 

an antenna element having a first electrical length 
and a feeding point at an end thereof; and 

a coaxial cable having an inner conductor and a 
coaxial outer conductor respectively having a second 
electrical length, one end of said Inner conductor being 
connected to said feeding point, another end of said Inner 
conductor and a corresponding end of said coaxial outer 
conductor being to be coupled to a radio wave circuit, said 
first and second electrical lengths being determined to 
have a resonance to transmit a radio wave signal from said 
antenna element and said outer conductor on a transmission 
mode . 

2. An antenna apparatus as claimed in claim 1. wherein 
said first and second electrical lengths are substantially 
a quarter of a wave length used. 

3 . An antenna apparatus as claimed in claim 1 or 2 , 
wherein said coaixial cable is flexible. 

4. A radio frequency apparatus coo^risings a radio 
frequency circuit; and an antenna, said antenna comprising: 

an antenna element having a first electrical length and 
a feeding point at one end; and 
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a coaxial cable having a second electrical length and 
including an inner conductor amd a coaxial outer conductor, a 
first end of said inner conductor being connected to said 
feeding point and a second end of said conductor being 
directly connected to said radio frequency circuit, wherein 
said first and second electrical lengths are determined so as 
that said antenna is substantially resonant at a radio 
frequency to be transmitted froa said radio frequency 
circuit. 

5. A radio frequency apparatus according to claim 4 having 
no balun associated with said antenna. 

6. An antenna apparatus constructed and arranged to 
operate s\ibstantially as hereinbefore described with 
reference to and as illustrated in Figures 1 and 2 of the 
accon^anying drawings. 
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